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0011098974 BIOSISNO.: 199799733034 

The interaction of plasmid DNA with polyamidoamine dendrimers : 
Mechanism of 

complex formation and analysis of alterations induced in nuclease 
sensitivity and transcriptional activity of the complexed DNA 

AUTHOR: Bielinska Anna U; Kukowska-Latallo Jolanta F; Baker James R Jr 
AUTHOR ADDRESS: Dep. Internal Med., Univ. Mich. Med. Sch. , Ann Arbor, 
MI 

48109-0666, USA**USA 
JOURNAL: Biochimica et Biophysica Acta 1353 (2) : pl80-190 1997 1997 
ISSN: 0006-3002 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE : English 

ABSTRACT: The application of synthetic vectors for gene transfer has 

potential advantages over virus-based systems. However, little is 
known 

about the mechanisms involved in binding of synthetic materials to 
DNA 

and the nature of the DNA complexes that result from this 
interaction. 

Polyamidoamine ( PAMAM ) dendrimers are unique polymers with defined 
spherical structure. Dendrimers bind DNA to form complexes that 
efficiently transfect cells in vitro. We examined the formation of 
DNA/ 

dendrimer complexes and found it based entirely on charge 
interaction. 

Electronmicroscopic examination of the complexes indicated that the 
majority of the plasmid DNA is contracted into isolated toroids, but 
also 

revealed larger, irregular aggregates of polymer and DNA. The binding 

of 

plasmid DNA to dendrimer appears to alter the secondary and 
tertiary 

structure, but does not fragment the DNA or alter its primary 
structure . 

Complexed DNA is protected against degradation by either specific 
nucleases or cellular extracts containing nuclease activity. While 
the 

initiation of transcription in vitro from promoters (for either T7 
polymerase or eukaryotic RNA polymerase II) in dendrimer -complexed 
DNA 

is inhibited, elongation of the RNA transcript and translation do not 
appear to be affected. These resemble alterations of the DNA function 
when complexed with naturally-occurring polycations like non- 
acetylated 

histones. However, DNA complexed to dendrimer appears to maintain 
transcriptional activity while histone complexes at similar charge 
ratios 

do not . These results elucidate some aspects of the interaction 
between 

PAMAM dendritic polymers and DNA, and could lead to improvements in 



the 

design of polymers or formation of DNA complexes that will increase 
the 

efficiency of non-viral gene transfer. 

REGISTRY NUMBERS: 9026-81-7: NUCLEASE 
DESCRIPTORS: 

MAJOR CONCEPTS: Biochemistry and Molecular Biophysics; Genetics; 

Molecular Genetics- -Biochemistry and Molecular Biophysics 
CHEMICALS & BIOCHEMICALS : NUCLEASE 

MISCELLANEOUS TERMS: COMPLEX FORMATION MECHANISM; COMPLEXED DNA; 
MOLECULAR GENETICS; NUCLEASE SENSITIVITY; PLASMID DNA- 
POLYAMIDOAMINE 

DENDRIMER INTERACTION; TRANSCRIPTIONAL ACTIVITY 
CONCEPT CODES: 

03502 Genetics - General 

10060 Biochemistry studies - General 

10062 Biochemistry studies - Nucleic acids, purines and pyrimidines 

10300 Replication, transcription, translation 

10506 Biophysics - Molecular properties and macromolecules 

10806 Enzymes - Chemical and physical 
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